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(57) ABSTRACT

An optical coupling lens includes a main portion and two
reference portions. The main portion includes a first surface
having at least one first converging lens formed thereon, a
second surface having at least one second converging lenses
formed thereon, and a reflecting surface. The second surface
is substantially perpendicular to the first surface. An angle
between the reflecting surface and the first surface is about 45
degrees. An optical axis of the first converging lens is sub-
stantially perpendicular to the first surface, and an optical axis
of the second converging lens is substantially perpendicular
to the second surface. Each reference portion includes a ref-
erence member. The reference member includes a reference
point. A connecting line of the reference points of the refer-
ence portions is substantially parallel to the first surface and
the second surface, and the connecting line is in a surface
substantially coplanar with the reflecting surface.

11 Claims, 4 Drawing Sheets




U.S. Patent Oct. 20, 2015 Sheet 1 of 4 US 9,164,243 B2

100 '\

121

10

14 —

A\

FIG. 1



U.S. Patent Oct. 20, 2015 Sheet 2 of 4 US 9,164,243 B2

100 —\

11 tel 12
14
15—
-
22
212
P

13
211

FIG 2



U.S. Patent Oct. 20, 2015 Sheet 3 of 4 US 9,164,243 B2

100 \

3 1\/—\ f N
\

111

11

FIG, 3



U.S. Patent Oct. 20, 2015 Sheet 4 of 4 US 9,164,243 B2

100 \

- 221

22l —

2e ~ 22

FIG, 4



US 9,164,243 B2

1

OPTICAL COUPLING LENS AND METHOD
FOR TESTING SAME

FIELD

The present disclosure relates to optical communication
devices, and particularly to an optical coupling lens and a
method for testing the optical coupling lens.

BACKGROUND

In optical communication devices, an optical coupling lens
is employed to couple optical signals between an optical
emitter/receiver and an optical fiber. The optical coupling lens
includes a light incident surface, a light emergent surface, and
a reflecting surface. The reflecting surface is for reflecting
optical signals between the light incident surface and the light
emergent surface. The optical coupling lens includes at least
one first converging lens formed on the light incident surface,
and at least one second converging lens formed on the light
emergent surface.

BRIEF DESCRIPTION OF THE DRAWING

The components of the drawing are not necessarily drawn
to scale, the emphasis instead being placed upon clearly illus-
trating the principles of the embodiments of the present dis-
closure.

FIG. 1 is an isometric view of an embodiment of an optical
coupling lens.

FIG. 2 is similar to FIG. 1, but viewed from another angle.

FIG. 3 is a front view of the optical coupling lens of FIG. 1.

FIG. 4 is a top view of the optical coupling lens of FIG. 1.

DETAILED DESCRIPTION

The disclosure is illustrated by way of example and not by
way of limitation in the figures of the accompanying drawings
in which like references indicate similar elements. It should
be noted that references to “an” or “one” embodiment in this
disclosure are not necessarily to the same embodiment, and
such references mean “at least one.” The references “a plu-
rality of”” and “a number of” mean “at least two.”

FIGS. 1-4 illustrate an exemplary embodiment of an opti-
cal coupling lens 100 of the present disclosure. The optical
coupling lens 100 includes a main portion 10 and two refer-
ence portions 20.

The main portion 10 includes a first surface 11, a second
surface 12, a reflecting surface 13, a first end surface 14, and
a second end surface 15. The second end surface 15 is oppo-
site to the first end surface 14. The first surface 11 is substan-
tially perpendicular to the second surface 12. An angle
between the reflecting surface 13 and the first surface 11 is
substantial 45 degrees, and an angle between the reflecting
surface 13 and the second surface 12 is substantial 45 degrees.

The main portion 10 includes two first converging lenses
111 located on the first surface 11, and two second converging
lenses 121 located on the second surface 12. Each of the first
converging lenses 111 corresponds to one of the second con-
verging lenses 121. An optical axis of each first converging
lens 111 is substantially perpendicular to the first surface 11,
and an optical axis of each second converging lens 121 is
substantially perpendicular to the second surface 12. Thus,
the optical axis of each first converging lens 111 is substan-
tially perpendicular to the optical axis of each second con-
verging lens 121. In this embodiment, the first and second
converging lenses 111, 121 are convex lenses, and the first
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and second converging lenses 111, 121 are substantially cir-
cular. It is understood that a number of the first and second
converging lenses 111, 121 is not limited by this embodiment
and can be changed according to different requirements.

In this embodiment, the first end surface 14 is substantially
parallel to the second end surface 15. Therefore, the first
surface 11, the second surface 12, the reflecting surface 13,
the first end surface 14, and the second end surface 15 of the
main portion 10 cooperatively form a triangular prism. The
optical axes of both the first converging lenses 111 and the
second converging lenses 121 are substantially perpendicular
to the first and second end surfaces 14, 15.

Each reference portion 20 includes a supporting member
21 connected to the main portion 10, and a reference member
22 supported on the supporting member 21. The supporting
member 21 supports the reference member 22 at a predeter-
mined position. In this embodiment, the supporting member
21 includes a protrusion block 211 protruding from the main
portion 10, and a supporting bar 212 connected to the protru-
sion block 211. The reference member 22 is supported on an
end of the supporting bar 212. In this embodiment, a length-
wise direction of the supporting bar 212 is substantially per-
pendicular to the reflecting surface 13. Shapes of both the
protrusion block 211 and the supporting bar 212 can be
changed according to different requirements, as long as the
reference member 22 is supported at the predetermined posi-
tion by the supporting member 21.

Referring to FIGS. 3-4, the reference member 22 serves to
determine a position relationship between the first and second
converging lenses 111, 121. Each reference member 22
includes a reference point 221. A connecting line between the
reference points 221 of the reference members 22 is substan-
tially parallel to the first surface 11 and the second surface 12,
and the connecting line is in a surface substantially coplanar
with the reflecting surface 13. The reference point 221 can be
apoint determined by a geometric shape of the corresponding
reference member 22, or the reference point 221 can be a
point marked on the reference member 22.

In this embodiment, the reference members 22 are substan-
tially spherical, and each reference point 221 is marked on the
corresponding reference member 22.

In this embodiment, one reference portion 20 is located
adjacent to the first end surface 14, and the other reference
portion 20 is located adjacent to the second end surface 15.
Alternatively, the reference portions 20 can both be located at
one side of the first end surface 14 or one side of the second
end surface 15, as long as the connecting line between the
reference points 221 of the reference members 22 is substan-
tially parallel to the first surface 11 and the second surface 12,
and located in the surface substantially coplanar with the
reflecting surface 13.

When the optical coupling lens 100 is manufactured, a
position relationship between the first converging lenses 111
and the seconds converging lenses 121 can be tested by the
reference portions 20. In detail, in a front view of the optical
coupling lens 100 (FIG. 3), if center points of the first con-
verging lenses 111 are both on the connecting line of the
reference points 221, it can be determined that the first con-
verging lenses 111 are in predetermined positions. If one or
more of the center points of the first converging lenses 111 are
on the connecting line of the reference points 221, the posi-
tions of the first converging lenses 111 can be adjusted until
the center points of both the first converging lenses 111 are on
the connecting line of the reference points 221. In a top view
of the optical coupling lens 100 (FIG. 4), if center points of
the second converging lenses 121 are both on the connecting
line of the reference points 221, it can be determined that the
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second converging lenses 121 are in predetermined positions,
and the first converging lenses 111 and the second converging
lenses 121 have a predetermined position relationship. If one
or more of the center points of the second converging lenses
121 are on the connecting line of the reference points 221,
positions of the second converging lenses 121 can be adjusted
until the center points of both the second converging lenses
121 are on the connecting line of the reference points 221.
Therefore, it is easy to determine whether the positions of
both the first converging lenses 111 and the second converg-
ing lenses are satisfied. Further, a position relationship
between the first converging lenses 111 and the second con-
verging lenses 121 can be easily and visibly determined.

Inthis embodiment, the reference portions 20 are integrally
formed with the main portion 10. Alternatively, the reference
portions 20 can be detachably connected to the main portion
10 in other embodiments. Thus, the reference portions 20 can
be reusable in testing different optical coupling lenses 100.

Itis believed that the present embodiments and their advan-
tages will be understood from the foregoing description, and
it will be apparent that various changes may be made thereto
without departing from the scope of the disclosure or sacri-
ficing all of its material advantages, the examples hereinbe-
fore described merely being exemplary embodiments of the
disclosure.

What is claimed is:

1. An optical coupling lens, comprising:

a main portion comprising:

a first surface having at least one first converging lens
formed thereon, an optical axis of the first converging
lens being substantially perpendicular to the first sur-
face;

a second surface having at least one second converging
lenses formed thereon, the second surface being sub-
stantially perpendicular to the first surface, and an
optical axis of the second converging lens being sub-
stantially perpendicular to the second surface; and

areflecting surface for reflecting optical signals between
the first converging lens and the second lens, an angle
between reflecting surface and the first surface is sub-
stantial 45 degrees; and

two reference portions each comprising a reference mem-

ber, the reference member comprising a referencing
point, a connecting line of reference points of the refer-
ence portions being substantially parallel to the first
surface and the second surface, and the connecting line
being in a surface coplanar with the reflecting surface.

2. The optical coupling lens of claim 1, wherein the main
portion further comprises a first end surface and a second end
surface opposite to the first end surface, the reference portions
are positioned on the first end surface and the second end
surface, respectively.

3. The optical coupling lens of claim 2, wherein the first
end surface and the second end surface are substantially par-
allel to each other, and the first end surface and the second end
surface are substantially perpendicular to the first surface, the
second surface, and the reflecting surface.

4. The optical coupling lens of claim 1, wherein the refer-
ence member is substantially spherical-shaped, and the ref-
erence point of the reference member is a center of the refer-
ence member.

5. The optical coupling lens of claim 1, wherein each
reference portion comprises a supporting member connected
to the main portion, the supporting bar supports a correspond-
ing reference member thereon.
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6. The optical coupling lens of claim 5, wherein each
supporting member comprises a protrusion block protruding
from the main portion and a supporting bar connected to the
protrusion block, reference member is supported on an end of
the supporting bar facing away from the protrusion block.

7. The optical coupling lens of claim 1, wherein a length-
wise direction of the supporting bar is substantially perpen-
dicular to the reflecting surface.

8. A method for testing an optical coupling lens, the optical
coupling lens comprising a main portion and two reference
portions, the main portion comprising a first surface having at
least one first converging lens formed thereon, a second sur-
face having at least one second converging lenses formed
thereon, and a reflecting surface for reflecting optical signals
between the first converging lens and the second lens, an
optical axis of the first converging lens being substantially
perpendicular to the first surface, the second surface being
substantially perpendicular to the first surface, and an optical
axis of the second converging lens being substantially per-
pendicular to the second surface, an angle between reflecting
surface and the first surface is substantial 45 degrees, the
reference portions each comprising a reference member, the
reference member comprising a referencing point, a connect-
ing line of reference points of the reference portions being
substantially parallel to the first surface and the second sur-
face, and the connecting line being in a surface coplanar with
the reflecting surface, the method comprising:

determining whether a center point of the first converging
lens being on a connecting line of the reference points of
the reference members, viewing from an angle substan-
tially perpendicular to the first surface; and

determining whether a center point of the second converg-
ing lens being on a connecting line of the reference
points of the reference members, viewing from an angle
substantially perpendicular to the first surface.

9. The method of claim 8, wherein if the center point of the
first converging lens is on the connecting line of the reference
points, it is determined that the first converging lens is at a
predetermined positions.

10. The method of claim 9, wherein if the center point of the
second converging lens is on the connecting line of the refer-
ence points, it is determined that the second converging lens
is at a predetermined positions and the first converging lenses
111 and the second converging lenses have a predetermined
position relationship.

11. An optical coupling lens comprising:

a first surface having at least one first converging lens
formed thereon, an optical axis of the first converging
lens being substantially perpendicular to the first sur-
face;

a second surface having at least one second converging
lenses formed thereon, the second surface being sub-
stantially perpendicular to the first surface, and an opti-
cal axis of the second converging lens being substan-
tially perpendicular to the second surface;

a reflecting surface for reflecting optical signals between
the first converging lens and the second converging lens,
the reflecting surface forming an angle with the first
surface which is substantially 45 degrees; and

two reference portions, each comprising a reference mem-
ber having a referencing point,

wherein a line connecting the reference portions is substan-
tially parallel to the first and second surfaces, and resides
in a surface which is coplanar with the reflecting surface.
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